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MEDIA EVALUATION:     Problems with “The Scientific Method”

Scientists rarely follow one straightforward path to understanding the natural world

By Jennifer Cutraro/ July 5, 2012

Though separated by miles, age levels and scientific fields, one thing unites students: They are all trying to make sense of the natural world by engaging in the kinds of activities that scientists do.

You might have learned about or participated in something your teacher described as the “scientific method.” It’s a sequence of steps that take you from asking a question to arriving at a conclusion. But scientists rarely follow the steps of the scientific method as textbooks describe it.   “The scientific method is a myth,” asserts Gary Garber, a physics teacher at Boston University Academy.  The term “scientific method,” he explains, isn’t even something scientists themselves came up with. It was invented by historians and philosophers of science during the last century to make sense of how science works. Unfortunately, he says, the term is usually interpreted to mean there is only one, step-by-step approach to science.

That’s a big misconception, Garber argues. “There isn’t one method of ‘doing science.’”   In fact, he notes, there are many paths to finding out the answer to something. Which route a researcher chooses may depend on the field of science being studied. It might also depend on whether experimentation is possible, affordable — even ethical.

In some instances, scientists may use computers to model, or simulate, conditions. Other times, researchers will test ideas in the real world. Sometimes they begin an experiment with no idea what may happen. They might disturb some system just to see what happens, Garber says, “because they’re experimenting with the unknown.”

The Practices of Science:
Heidi Schweingruber, the deputy director of the Board on Science Education at the National Research Council, in Washington, D.C. says, in the future, students and teachers will be encouraged to think not about the scientific method, but instead about “practices of science” — or the many ways in which scientists look for answers.
Schweingruber and her colleagues recently developed a new set of national guidelines that highlight the practices central to how students should learn science.   “In the past, students have largely been taught there’s one way to do science,” she says. “It’s been reduced to ‘Here are the five steps, and this is how every scientist does it.’“   But that one-size-fits-all approach doesn’t reflect how scientists in different fields actually “do” science, she says. 

Current ways of teaching science might also give hypothesis testing more emphasis than it deserves, says Susan Singer, a biologist at Carleton College in Northfield, Minn. A hypothesis is a testable idea or explanation for something. Starting with a hypothesis is a good way to do science, she acknowledges, “but it’s not the only way.”

“Often, we just start by saying, ‘I wonder’“ Singer says. “Maybe it gives rise to a hypothesis.” Other times, she says, you may need to first gather some data and look to see if a pattern emerges.

The Upside of Mistakes:
Scientists also recognize something that few students do: Mistakes and unexpected results can be blessings in disguise.  An experiment that doesn’t give the results that a scientist expected does not necessarily mean a researcher did something wrong. In fact, mistakes often point to unexpected results — and sometimes more important data — than the findings that scientists initially anticipated. 
Schweingruber agrees. She thinks American classrooms treat mistakes too harshly. “Sometimes, seeing where you made a mistake gives you a lot more insight for learning than when you got everything right,” she says. In other words: People often learn more from mistakes than from having experiments turn out the way they expected. 

Practicing Science at School:
        One way teachers make science more authentic, or representative of how scientists work, is to have students do open-ended experiments. Such experiments are conducted simply to find out what happens when a variable is changed.  
Other teachers use something they call project-based learning. This is where they pose a question or identify a problem. Then they work with their students to develop a long-term class activity to investigate it.  

It’s a point other science educators echo.   In the same way that learning a list of French words is not the same as having a conversation in French, Singer says, learning a list of scientific terms and concepts is not doing science.    “Sometimes, you do just have to learn what the words mean,” Singer says. “But that’s not doing science; it’s just getting enough background info [so] that you can join in the conversation.”

Even the youngest students can take part in the conversation.  The spontaneous discussion and debate is exactly what Smith hopes for. “One of the things we explained early on is that scientists have all kinds of ideas and that they often disagree,” Smith says. “But they also listen to what people say, look at their evidence and think about their ideas. That’s what scientists do.” By talking and sharing ideas — and yes, sometimes arguing —people may learn things they couldn’t resolve on their own.

“What scientists do is really fun, exciting and really human,” she says. “You interact with people a lot and have a chance to be creative. That can be your school experience, too.”
Questions/Analysis:  Answer in COMPLETE SENTENCES to receive full credit.

1. Most students learn the scientific method at some point. Identify TWO positives to learning the scientific method.





2. Is there one, concrete scientific method that should always be followed?  Explain why or why not.





3. What do you think an “open-ended experiment” means?





4. When performing an actual experiment, what are students encouraged to think about INSTEAD of the scientific method? Explain why.





5. Which processes of experimentation do you believe would be used more frequently in Earth Science? Explain why!





6. Identify/describe a scenario of when it may NOT make sense to begin with a hypothesis.





7. Why can an experiment that does not work or does not produce the expected results be considered a success?





8. Why is it a good thing when scientists disagree about initial ideas when doing research?




9. Explain what you think is the real purpose of doing experiments/researching. How is this beneficial to science as a whole?
